We report 2 self-paced reading experiments investigating the longevity of structural priming effects in comprehending reduced relative clauses among adult Chinese-speaking learners of English. Experiment 1 showed that structural priming occurred both when prime and target sentences were immediately adjacent and when they were separated by 1 or 2 filler sentences of unrelated structures. Moreover, the magnitude of the priming effect held constant across different lag conditions. Experiment 2 replicated the persistent priming effect and ruled out the possibility that the effect was due to verb repetition priming. Taken together, the current results suggest that recent experience with a given structure can have relatively long-lived facilitation effect on the language-processing system in second-language learners. As such, structural priming may serve as a learning mechanism for second-language speakers.
lexical learning mechanism, which have different learning trajectories. In their model, the syntactic learning rates were maximal during the first 10 years of life but decreased to zero by age 16 years. In contrast, the lexical learning mechanism did not decline with age, which allowed late learners (after age 16 years) to pick up some structural regularities in the second language. In sum, L2 learners clearly can acquire new syntactic constructions/rules, but it is not clear how much of this is due to implicit learning and the degree to which the implicit learning is lexicalized.
Crucially, prior experimental work demonstrates that adult L2 learners are susceptible to structural priming during L2 production (e.g., McDonough, 2006; Shin & Christianson, 2012) and that such effects can be quite long lived, persisting 2-4 weeks after the initial priming session (McDonough & Chaikitmongkol, 2010; McDonough & Kim, 2009) . The emerging picture is that structural priming is an important implicit learning mechanism that may be relevant for the acquisition of L2 syntax. However, the most direct evidence so far comes from Janciauskas and Chang (2017) , who were modeling structural priming in the production modality. This focus on production is consistent with the experimental literature-Research has been sparse as to whether learners can also implicitly learn syntactic structures from comprehension. Because L2 learning (especially in the foreign language learning settings) is mainly accomplished via listening and reading, it is important to explore whether L2 learners implicitly learn syntactic structures from comprehending sentences.
The present study shifts the focus to L2 structural priming in comprehension by examining whether exposure to a difficult (garden-path) structure can facilitate subsequent processing of that structure and, more importantly, whether this effect is transient or persists across multiple sentences. We investigated the online processing of English sentences containing a reduced relative clause (e.g., The defendant examined by the lawyer turned out to be unreliable), a structure that has received much attention in L1 comprehension priming research. Prior results show that the processing of relative clauses is susceptible to structural priming, both when the prime and target sentences are immediately adjacent (Ledoux, Traxler, & Swaab, 2007; Tooley & Bock, 2014; Tooley, Swaab, Boudewyn, Zirnstein, & Traxler, 2014; Tooley, Traxler, & Swaab, 2009; Traxler & Tooley, 2008; Traxler, Tooley, & Pickering, 2014) and when the prime and target are separated by one or three filler sentences of unrelated structures (e.g., .
Priming of relative clauses in L1 comprehension seems to be dependent on verb repetition between the prime and target sentences (e.g., Ledoux, Traxler, & Swaab, 2007; Tooley, Traxler, & Swaab, 2009; Traxler & Tooley, 2008; Traxler, Tooley, & Pickering, 2014 , although see Tooley & Bock, 2014 , for demonstration of lexically independent, trial-to-trial priming of relative clauses 1 ). For instance, using ERPs (event-related potentials) and eyetracking measures, Tooley and colleagues (Tooley, Traxler, & Swaab, 2009 ) had participants read pairs of sentences, each containing a reduced relative clause, with either the verb repeated within the pair (e.g., examined in sentences 1 and 2) or not (e.g., examined vs. reviewed in sentences 1 and 3). Participants experienced less processing difficulty reading the target sentence (compared with the prime) when the prime and target contained the same verb but not when the prime and target contained semantically similar verbs (examined, reviewed).
1. The defendant examined by the lawyer turned out to be unreliable.
2. The engineer examined by the board passed with flying colors.
3. The engineer reviewed by the board passed with flying colors.
Tooley and colleagues (2014) replicated this pattern, even when prime and target sentences were not adjacent but separated by one or three unrelated filler sentences. Moreover, the strength of the priming effect did not decline over the lag, suggesting that experience with a given structure during comprehension may assist learning of that structure.
A recent study found that exposure to relative clause sentences can facilitate subsequent processing in L2 comprehension. Using a word-by-word, self-paced moving-window display, Wei and colleagues (2017) investigated online comprehension priming of reduced relative clauses (in sentences like 1-3) in Chinese L2 learners of English. When considering L2 learning of relative clauses, Chinese-speaking learners of English are especially interesting because the predominant word order in Chinese is SVO, the same as English, but the word order in relative clauses is very different.
2 In the report by Wei et al. (2017) , each prime sentence was immediately followed by a target sentence. Robust structural priming occurred when the prime and target sentences contained the same verb, but no priming occurred when prime and target contained different verbs. Hence, online comprehension priming of L2 reduced relative clause sentences appears to be dependent on verb repetition, in keeping with prior research on English native speakers (Ledoux, Traxler, & Swaab, 2007; Tooley, Traxler, & Swaab, 2009; Traxler, Tooley, & Pickering, 2014; Traxler & Tooley, 2008; cf. Tooley & Bock, 2014) .
Given that Wei et al. (2017) investigated priming only in the immediately adjacent condition, it remains to be tested whether the observed priming effect would persist over intervening sentences. If the structural priming does not persist over even a few sentences, it is unlikely to play a role in L2 acquisition. To examine the longevity of priming effects, we manipulated the lag between prime and target sentences such that the prime and target were either immediately adjacent or were separated by one or two unrelated filler sentences, as in Tooley et al. (2014, Experiment 2) . On the basis of prior results (e.g., Tooley, Traxler, & Swaab, 2009; Wei et al., 2017) , we expected to observe faster reading times on the disambiguating region of target sentences (e.g., "by the lawyer" in Sentence 1) as compared with the same region of prime sentences in Experiment 1. In Experiment 2, we manipulated 1 The reason that Tooley and Bock (2014) observed lexically independent priming of relative clauses in comprehension may be due to the fact that their participants first read the prime sentence presented in rapid serial visual presentation and then read it in a self-paced, moving window display. That is, each prime sentence was presented twice before the target, which may have enhanced the abstract, trial-to-trial priming.
2 English relative clauses are head initial, with the relative clause following the head noun (e.g., the girl who is standing on the balcony), whereas relative clauses in Chinese are head final, with the relative clause preceding the head noun (e.g., zhanzai yangtai shang de nage nvhai, standing on the balcony de-relativizer the girl). This document is copyrighted by the American Psychological Association or one of its allied publishers.
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whether prime sentences had a main clause or reduced relative clause structures, and we expected the disambiguating region of the relative clause target sentence to be read faster after relative clause primes compared with main clause primes. In both experiments, if the priming effect is relatively long lived, we should observe the structural priming effect when the prime and target are separated by unrelated fillers, with little or no diminishing in the size of the priming effects. However, if priming during online L2 comprehension turns out to be short lived, then the priming effect might be severely reduced or disappear completely when the prime and the target are separated by unrelated fillers.
Experiment 1
We investigated the priming of the reduced relative clause sentences in three conditions. In the first condition, the prime and target sentences were immediately adjacent (Lag 0 condition). In the second condition, one unrelated filler sentence separated the prime sentence from the target (Lag 1 condition). And in the third condition, two unrelated fillers intervened between the prime and the target sentences (Lag 2 condition).
Method
Participants. Thirty-six undergraduates from Xi'an Jiaotong University were paid to participate. All participants were native speakers of Chinese and were learning English as their second language. Their average age was 19 years (range ϭ 18 -20), and they had received formal English instruction in China for an average of 6.5 years (6 years at middle school, starting around the age of 12 years, plus half a year at the university) at the time of the current study. None of them reported to have lived or studied in an English-speaking country. Their vision or corrected vision was normal and reported no reading difficulties.
Items. Seventy-two English reduced relative clauses were selected from a larger set used in a prior study on structural priming in L1 comprehension (Tooley, Traxler, & Swaab, 2009 ; see Appendix for a complete list of the sentences). Some of the sentences were adapted (e.g., by replacing a difficult, low-frequency word with a high-frequency one) to ensure that all sentences could be understood by our participants. We created 36 prime-target pairs of the 72 sentences; in each pair, the prime and target shared the same verb within the relative clause. As shown in Table 1 , a prime sentence was immediately followed by a target sentence (the Lag 0 condition) or was separated from the target by one (the Lag 1 condition) or two filler sentences (the Lag 2 condition).
There were six experimental lists, created by crossing sentence type (prime vs. target) with lag conditions (Lag 0 vs. Lag 1 vs. Lag 2). Each of the 72 relative clause sentences was rotated across six lists. Each sentence appeared as a prime on three lists and as a target on the other three lists. This counterbalancing allowed for the comparison across prime and target items using the exact same sentences. Across lists, each prime-target pair presented with no intervening sentence in one list was presented with one intervening sentence in another list, and with two intervening sentences in a third list. The items were presented to participants in a fixed, randomized order so that all participants read a given list in the same order. Each participant read any particular sentence only once.
In addition, there were 144 filler sentences of unrelated structures, 36 of which served as placeholder sentences in Lag 1 and Lag 2 conditions (12 for Lag 1 condition prime-target pairs and 24 for Lag 2 condition). The filler sentences consisted of various syntactic structures, including there-be construction (e.g., There is a wooden bridge over the river), simple transitive/intransitive sentences (e.g., Professor Wilson was talking about the consequence of the recent election), and conjoined clause sentences (e.g., Although I admire her courage, I do not think she acted wisely). None of the filler sentences involved the relative clause construction, and there was no verb overlap between the fillers and prime-target pairs. There were three filler sentences separating one prime-target pair from the next.
Procedure
The experiment was conducted using E-Prime. Participants were tested individually and were randomly assigned to an experimental list. They read sentences in a word-by-word, self-paced moving window display (Just, Carpenter, & Woolley, 1982) . At the beginning of each trial, the sentence appeared on the screen with each word covered by a single underline. Participants pressed Enter to view each consecutive word. At each press, the currently viewed word reverted to an underline as the next word was uncovered. Forty-eight sentences were followed by a yes-no comprehension question, distributed among 12 target sentences and 36 nonplaceholder fillers. Participants received no feedback on their responses. The experiment began with a practice session consisting of six additional filler sentences. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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Scoring
The estimates of priming effects were based on measuring participants' reading times on sentences like The speaker selected by the group would be perfect for the program when it appeared as a prime versus when it appeared as a target. Although the sentences were displayed one word at a time, following previous studies of a similar design (e.g., Fine & Jaeger, 2016; Tooley & Bock, 2014) , we segmented sentences into scoring regions for the purposes of analysis. For multiword scoring regions, reading times were summed across the words. Three scoring regions were analyzed. The verb region consisted of only the verb in the relative clause (e.g., selected in Table 1 ). The disambiguating-by-phrase region consisted of the syntactically disambiguating by-phrase (e.g., by the group). The by-phase was treated as a whole because it is a linguistically defined unit that has been used in previous studies on this sentence type (e.g., Tooley & Bock, 2014; Tooley, Traxler, & Swaab, 2009; Wei et al., 2017) . The postdisambiguation region consisted of the two words immediately following the by-phrase region (e.g., would be). The postdisambiguation region was included to capture potential spillover effects. If priming occurred, we would expect to observe repetition priming effects at the verb and syntactic priming effects in the disambiguating-byphrase region.
Results
One participant was excluded because of poor performance in answering the comprehension questions (with an accuracy rate lower than 80%). For the remaining participants, the average accuracy on the comprehension questions were 89% (SD ϭ 5%). For the reading times (RTs) on each word, we first excluded 77 (i.e., 3%) of the experimental trials on which participants answered comprehension questions incorrectly. Next, we replaced RTs for individual words that were less than 100 ms with the participant grand mean and then replaced RTs for any individual words that were three standard deviations away from the participant grand mean with the cutoff values. This affected a further 2% of the data points. As discussed above, we then used these individual word RTs to compute reading times for the three critical regions. Figure  1 presents mean reading times under each lag condition from the onset of the sentence until the second word following disambiguation.
We used linear mixed-effects (LME) modeling (the lme4 package, version 1.1.13) to analyze trial-level RTs for each reading region, taking into account both by-participant and by-item random effects. Following recent suggestions (Bates, Kliegl, Vasishth, & Baayen, 2015; Matuschek, Kliegl, Vasishth, Baayen, & Bates, 2017) , we determined the best fitting randomeffect structure using forward model comparison. 3 The model included all the fixed effects: sentence type (contrast-coded: prime sentence ϭ 0.5, target sentence ϭ Ϫ0.5), lag condition (as a continuous variable), and their interaction. We next used forward model comparison to determine the best-fitting random effect structure. A random slope was kept in the random effect structure if its addition would increase the model fit. Following Matuschek, Kliegl, Vasishth, Baayen, & Bates (2017), we set the significance level for model selection at 0.2 rather than 0.05.
As can be seen in Figure 1 and Table 2 , there is a similar pattern across the three reading regions. For the verb region, there was a significant effect of sentence type, with the target verb read faster than the prime verb. Lag did not produce a significant effect. The interaction between sentence type and lag did not reach significance, suggesting that the reading time benefit for the verb in the target compared with the prime sentence remained constant across different lag conditions. For the disambiguating by-phrase, the significant effect of sentence type suggested that structural priming occurred in this region; that is, a sentence was read faster in this region if it served as This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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WEI, BOLAND, CAI, YUAN, AND WANG a target sentence than as a prime sentence. 4 Lag did not produce a significant effect and more critically did not interact with sentence type. This latter result suggests that the priming effect did not vary as a function of the lag between the prime and the target. For the two words immediately following disambiguation, sentence type produced a marginally significant effect, with targets again read faster than primes. Lag did not produce a significant effect nor did it interact with sentence type.
We were interested in testing whether structural priming, if observed, was modulated by the lag condition; we noted, however, that not much could be said of a null effect within the null hypothesis significance testing approach. Thus, to further examine the null interaction between sentence type and lag condition, we turned to Bayes factor (BF) analysis, which calculated the likelihood ratio (on the basis of the observed data) of the null hypothesis against the alternative hypothesis (BF 01 ) or of the alternative hypothesis against the null hypothesis (BF 10 ; Jeffreys, 1998; Kass & Raftery, 1995; Wagenmakers, 2007) . Following Wagenmakers (2007) , we used the Bayesian Information Criterion (BIC) in the LME models of the alternative hypothesis (with all the fixed effects and the best-fitting random effect structure) and of the null hypothesis (i.e., with the sentence type by lag condition interaction removed from the fixed-effect structure) to calculate BFs (i.e., BF ϭ e
⌬BIC/2
). The null hypothesis concerning the interaction (i.e., lag did not modulate the effect of sentence type) was, respectively, about 33, 33, and 55 times more likely than the alternative hypothesis (i.e., lag modulated the effect of sentence type) in the three regions (verb, BF 01 ϭ 33.1; by-phrase, BF 01 ϭ 33.1; post, BF 01 ϭ 54.6).
We also conducted an LME analysis to test whether the priming effect was modulated by trial order, that is, whether the magnitude of priming effect linearly changed as the experiment progressed. Because prime-target lag did not have any effect, we discarded this predictor in the model and included sentence type, trial order (log-transformed), and their interaction as fixed effects in the model. Across the three regions, sentence type had a significant effect (faster reading for the target than the prime sentence) at the verb (␤ ϭ 28.8, SE ϭ 7.1, t [33.3] 
Discussion
For the three critical regions, participants read the target sentences faster than the prime sentences. The effect of sentence type at the verb probably reflects lexical repetition of the verb. Thus, the faster reading times for the target sentences during the disambiguating by-phrase and the postdisambiguation region (marginally) are important for demonstrating structural priming. The observed data pattern replicated the finding in Wei et al. (2017) , showing that priming occurred in online L2 comprehension (at least) when the target and the prime sentences shared the same verb within the relative clause. More importantly, the finding that the priming effect was constant across different lags (as indicated by the nonsignificant interaction between sentence type and lag condition, bolstered by the BF analyses) further suggests that the priming effect is not confined just to an immediately following sentence but instead persists over time and intervening sentences of unrelated structures.
5 To our knowledge, this constitutes the first demonstration of persistent structural priming during online L2 comprehension.
Experiment 2
Given that the prime and target sentences in Experiment 1 involved the same verb (along with the same syntactic structure), it is likely that some of the priming effects on the target sentence reflect lexical repetition rather than structural priming. This is almost certainly the case on the verb, but it is possible that the effect in the disambiguating region was also at least partially a carryover effect from the verb repetition. To test this possibility, we conducted Experiment 2, which included both main clause and 4 Although it is possible that the sentence type effect here is due to the repetition of the words "by the," excluding the words "by the" from this region did not change the result. 5 A possibility is the lack of a lag modulation of the priming effect was due to insufficient power in the current experiment (and indeed also in Experiment 2). Because no previous studies similar to ours (structural priming in self-paced reading) have reported a prime type by lag interaction or a relevant effect size for such an interaction, there is no way to estimate the effect size of the critical interaction in our study. Instead, we adopted a relatively conservative effect size (d ϭ 0.4), assuming that such an effect exists. Using the power analysis toolkit provided by Westfall, Kenny, and Judd (2014; https://jakewestfall.shinyapps.io/crossedpower/) and their proposed sizes of variance components, we showed that, for the counterbalanced design we had in our study and under the assumption of relatively small effect size (d ϭ 0.4), our Experiment 1 (36 participants and 72 experimental items) had 85% statistical power, and our Experiment 2 (48 participants and 72 experimental items) had 91% statistical power to detect the interaction if it is real. Hence, we believe that our experiments were sufficiently powered. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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PERSISTENT PRIMING IN L2 COMPREHENSION reduced relative clause prime conditions. Target sentences always contained reduced relative clauses. The prime and target sentences again shared the same verb because prior research found that verb repetition was necessary for relative clause priming (Wei et al., 2017) . If the effect observed in Experiment 1 is actually due to lexical repetition priming, then both types of prime sentences should exhibit priming effects; however, if the effect observed in Experiment 1 reflects real structural priming, then only the reduced relative clause primes should elicit priming effects. Experiment 2 used the same procedure and materials as Experiment 1, except that half of the primes consisted of main clause sentences. In addition, only Lag 0 and Lag 2 were included in this experiment. Items. The same 72 reduced relative clauses used in Experiment 1 were used in Experiment 2. These sentences constituted 36 prime-target pairs. In addition, 36 main clause primes (like 4) were derived from the reduced relative clause primes, constituting another 36 prime-target pairs.
4. The group selected the speaker who would be perfect for the program.
Both the main clause and the reduced relative clause primes used the same verb as the target sentence with which they were paired. Each prime sentence was either immediately followed by a target sentence (Lag 0) or was separated by two unrelated fillers from the target (Lag 2). There were four experimental lists, created by crossing prime type (main clause vs. reduced relative clause) with lag (Lag 0 vs. Lag 2). Each target sentence was paired with a main clause prime on two lists and with a reduced relative clause prime on the other two lists. Across lists, each prime-target pair presented with no intervening sentence in one list was presented with two intervening sentences in another list. As in Experiment 1, the items were presented to participants in a fixed, randomized order so that all participants read a given list in the same order. Each participant read any particular sentence only once. The same 144 filler sentences from Experiment 1 were used in Experiment 2, with three fillers separating one prime-target pair from the next.
Procedure and scoring. These were the same as in Experiment 1.
Results
One participant was excluded from further analyses for having a low accuracy rate in answering the comprehension questions (78%). After exclusion, the average by-participants comprehension accuracy was 92% (SD ϭ 5%). We further excluded 52 experimental trials (3%) in which the comprehension question was not answered correctly. Next, we replaced outliers using the method in Experiment 1, affecting a further 2% of all the data points. Figure 2 presents mean reading times under each lag condition from the onset of the target sentence till the second word following disambiguation.
As in Experiment 1, we conducted LME analyses on the reading times in the three critical regions, using prime type (contrastcoded: relative clause prime ϭ Ϫ0.5, main clause prime ϭ 0.5), lag condition (contrast-coded: lag 0 ϭ Ϫ0.5, lag 2 ϭ 0.5), and their interaction as fixed effects. A summary of the modeling results is given in Table 3 .
At the verb, there was no effect of prime type, lag condition, or their interaction. In the disambiguating by-phrase, there was a significant main effect of prime type, with faster reading times if the relative clause target followed a relative clause prime compared with a main clause prime. Lag condition did not produce a significant effect, nor did it modulate the effect of prime type. In the postdisambiguation region, none of the predictors produced a significant effect.
As in Experiment 1, the null interaction between prime type and lag condition (especially for the disambiguating by-phrase) was not very informative, so we conducted BF analyses on these interactions. Across all three regions, the null hypothesis (i.e., lag did not modulate the effect of prime type) was much more likely than the alternative hypothesis (i.e., lag modulated the effect of prime type; BF 01 was 20.1, 33.1, and 33.1, respectively, for the three critical regions). This document is copyrighted by the American Psychological Association or one of its allied publishers.
In addition, we also tested whether trial order modulated priming effects by including prime type, trial order (log-transformed), and their interaction in LME models. Prime type had a significant effect in the disambiguating by-phrase (␤ ϭ 19.2, SE ϭ 8. 
Discussion
Reading times on the disambiguating by-phrase of the target sentence were affected by the prime sentence structure: Target sentences were read faster following the relative clause primes than following the main clause primes. Crucially, the verb was repeated across both types of prime; thus, the observed priming effect should be attributed to structural repetition, not verb repetition. As in Experiment 1, the priming effect did not vary as a function of the lag between prime and target: Target sentences were read faster under the relative clause prime condition both when the prime and target sentences were immediately adjacent and when they were separated by two unrelated filler sentences.
Compared with Experiment 1, the priming effects in Experiment 2 arose a bit later, during the disambiguating by-phrase region rather than on the verb itself. Thus, it seems likely that the facilitatory effect at the verb in Experiment 1 was due, at least in part, to lexical repetition priming.
General Discussion
We investigated the longevity of structural priming effects during L2 comprehension in two self-paced reading experiments. Both experiments used sentences containing English reduced relative clauses as the target structure. In both experiments, prime and target sentences were either immediately adjacent or were separated by one or two unrelated filler sentences. The prime and target sentences used the same initial verb across both experiments. Experiment 1 showed that structural priming during online L2 comprehension can persist across time and intervening sentences of unrelated structures. This finding was replicated in Experiment 2, which further showed that the effect reflected structural priming rather than (merely) lexical repetition priming.
Taken together with the larger literature on structural priming as implicit learning (e.g., Bock & Griffin, 2000; Chang, Dell, & Bock, 2006; Dell & Chang, 2014; , these results suggest that experience with a given structure during online L2 comprehension can have relatively long-lasting learning effects. Moreover, this learning seems to take place tacitly. In the two experiments, participants did not receive any instruction on the syntactic features of the sentences, nor were they explicitly aware of the target structure (as confirmed by a postexperiment interview). Simply reading one instance of the relative clause structure using a particular verb led to priming for a subsequent sentence containing the same verb in the same relative clause structure.
Our findings fit well with lexicalist constraint-based theories of sentence processing (e.g., MacDonald, Pearlmutter, & Seidenberg, 1994) and usage-based accounts of grammar (e.g., Bybee, 2006) , according to which grammatical representations are based on one's experience with the language. Such theories predict that the kind of input that L2 learners receive can have substantial impact on their developing language system. English-reduced relative clauses may be particularly challenging for the L2 learner because most English verbs have the same -ed form in the simple past and past participle tenses, giving rise to the temporary ambiguity between a main clause and a relative clause interpretation. Experiencing such verbs as past participles within relative clauses may facilitate future processing of reduced relative clauses.
The finding of persistent structural priming during online L2 comprehension is consistent with prior research on English L1 speakers involving the same sentence type and the same comparison between primes and targets as Experiment 1 (e.g., . Moreover, the absolute size of the priming effect is comparable with prior L1 results. For example, in Experiment 2 by participants showed a 55-ms (729 vs. 784 ms) gain in total reading times at the disambiguating by-phrase region when prime and target were separated by three unrelated fillers, and in the present Experiment 1, participants had a 76-ms (1321 vs. 1397 ms) 7 gain in the Lag 1 condition and 54 ms (1354 vs. 1408 ms) in the Lag 2 condition. This parity of results suggests that similar mechanisms might be involved in L1 and L2 for comprehension priming of relative clauses.
The current results are also consistent with colleagues' (2010, 2014) demonstration of long-term structural priming in comprehending L2 German and Italian relative clauses, though the 7 The differences in reading times may be due to the different reading tasks used in these studies. For instance, Experiment 2 of the report of used eye tracking, whereas we used self-paced reading. There is evidence that the rate of self-paced reading is about half as fast as that of eye tracking (Rayner, 1998) . In addition, our participants are L2 learners, whose English proficiency is less advanced compared with the L1 speakers used in the study by Tooley et al. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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PERSISTENT PRIMING IN L2 COMPREHENSION picture-sentence matching task used in Nitschke et al. (2010 Nitschke et al. ( , 2014 may reflect the outcome of interpretation rather than the time course of the online comprehension process. The current findings have implications for second-language learning because structural priming may serve as a learning mechanism for L2 speakers, especially for difficult, infrequent structures such as reduced relative clauses, which are temporarily ambiguous with a main clause alternative. Readers tend to be biased in favor of the main clause structure because of its high frequency and the general imbalance between past tense and past participle forms of specific verbs (Trueswell, Tanenhaus, & Kello, 1993) . For the priming effects reported here, the prime and the target shared the same verb.
8 Thus, the observed structural priming may have reflected the enhancement of the connection between a verb and its syntactic alternatives. Such lexicalized structural priming effects appear to be consistent with the lexicalized learning mechanism modeled by Janciauskas and Chang (2017) for L2 acquisition. Recall that their model eliminated the purely syntactic learning mechanism by age 16 years. Whether purely syntactic implicit learning can occur in L2 acquisition after the age of 16 years remains an open question. The experiments reported here did not test, and do not address, the question of whether adult L2 implicit learning includes lexically independent structural priming.
Readers might be tempted to overinterpret the absence of a cumulative priming effect accrued after repeated exposures to the reduced relative clause structure throughout the experiment (cf. Fine & Jaeger, 2016) . If such an effect had been observed in our experiments, it would have been based on priming between relative clause sentences with different verbs and thus could have provided evidence for lexically independent priming. We did not observe cumulative priming in either experiment, as evidenced by the lack of an interaction between trial order and the priming effect. This was not surprising, because Wei et al. (2017) and failed to detect lexically independent relative clause priming in comprehension of L2 and L1, respectively. The absence of an interaction between trial order and the priming effect does not rule out the possibility of lexically independent relative clause priming if the trial-to-trial priming effect was (at least partly) driven by an error-based implicit learning mechanism (Chang, Dell, & Bock, 2006) . Given that the reduced relative clause structure occurs quite infrequently, the structure has a low probability and should hence induce a large learning effect. As the experiment progressed, however, participants would have encountered more and more instances of the relative clause structure, increasing its probability and consequently reducing its learning effect, making the priming effect essentially constant. Therefore, whereas we found no evidence of a cumulative priming effect based on lexically independent structural priming, we cannot rule it out.
One potential concern with the present study is that the observed priming effect may actually reflect word sequence learning rather than structural priming. This concern arises because the prime and target sentences shared three words (e.g., trigram "selected by the"), and it is possible that this trigram repetition might have contributed to the priming effect. Although we did not test it directly, previous studies showed that full relatives (e.g., The defendant who was examined by the lawyer was convicted . . .) and short relatives (e.g., The defendant who was examined was convicted . . .) are as effective as reduced relatives (e.g., The defendant examined by the lawyer was convicted . . .) in priming reduced relative target sentences (Traxler, 2008; Traxler & Tooley, 2008) . These results suggest that facilitated processing of the disambiguating by-phrase region of reduced relatives was due to the abstract relative clause structure, rather than the word sequence overlap between the prime and target sentences. However, given the fact that people can store multiword sequences and make generalizations over these stored exemplars (e.g., Bannard & Matthews, 2008; Chang, Janciauskas, & Fitz, 2012) , it is difficult to completely rule out any contribution from trigram repetition.
Given that this is the first demonstration of persistent structural priming during online L2 comprehension, there are a number of issues that need to be addressed in future research. For instance, it remains to be tested whether the persistent priming effect can be extended to classroom settings and whether the effect could be strengthened if supplemented with explicit instruction, as indicated in L2 production priming studies (e.g., Shin & Christianson, 2012) . Experiments using substantially longer lags, of days or weeks after the initial priming event, are necessary to determine the durability of structural priming effects on L2 speakers. Future studies involving other syntactic structures, with and without verb repetition, are also needed. 8 Although we did not include the different-verb condition, a prior study involving a similar method and materials as the present study showed that L2 online comprehension priming of relative clause occurred only when the prime and target sentences used the same verb but not otherwise (Wei et al., 2017) .
